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NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes the bivalve of byssus adhesion which lives all over the 
ocean adhere to distributed yarn in more detail about the purification approach of of the seawater or 
fresh water using the attachment characteristics of a bivalve, purifies seawater by growing this and 
relates to the purification approach of of the seawater or fresh water which can perform resource-ization 
of the bivalve further collected depending on the case. 
[0002] 

[Description of the Prior Art] In recent years, on the inner bay which has a metropolitan region on the 
back back, or its coast, generating of red tide and oligoaerobic water mass came to be frequently 
accepted according to the eutrophication phenomenon of a water area. Since such a eutrophication 
phenomenon does great damage not only to aggravation of a water area ecosystem but to fisheries and 
also invites aggravation of a scene to them, it does not remain in a water quality problem, but has also 
become a social problem. The eutrophication phenomenon of seawater or fresh water is abnormality 
propagation of the phytoplankton which the nitrogen contained underwater and the concentration of 
Lynn increase and makes this a nutrient, when domestic wasted water, industrial liquid waste, etc. flow 
into the ocean, a river, etc. The biological method which raises macrofioras which sprinkle the physical 
method by 1 **** and dredge, 2 lime, etc. as an approach of controlling this eutrophication 
phenomenon, such as the chemical approach and 3 water hyacinth, is known. 
[0003] 

[Problem(s) to be Solved by the Invention] however, the physical method of 1 requires a large amount of 
costs, and disturbs a marine ecosystem, and effectiveness does not continue the chemical approach of 2, 
and processing of the collected living thing is difficult for the biological method of 3 — etc. - there is a 
problem, and it is not adopted if all are used widely at present. This invention was made in view of such 
a situation, and does not give a damage to the living thing which did not give a load at an environment 
and lives nitrogen, Lynn, etc. which remain in the vast water area, but removes and collects them easily 
and efficiently, and it aims at offering the purification approach of of the seawater or fresh water which 
can moreover also use a recovery object effectively as a resource. 
[0004] 

[Means for Solving the Problem] The purification approach of of the seawater or fresh water concerning 
this invention in alignment with said purpose hangs the string-like object equipped with much 
distributed yarn all over seawater or fresh water, makes the bivalve of byssus adhesion adhere to said 
distributed yarn so much alternatively, it carries out the food intake of the floating suspensibility organic 
substance, is grown up, and are collected ashore. That is, Lynn and nitrogen which are contained all over 
seawater or fresh water serve as nourishment of vegetable plankton, and these serve as food of animal 
plankton further. On the other hand, since a bivalve uses these vegetable plankton and its remains as 
food, nitrogen and Lynn which are included as a result in seawater or fresh water will be absorbed by the 
bivalve, and the nitrogen in seawater or fresh water and Lynn decrease in number. If a string-like object 
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equipped with much distributed yarn is hung in this invention here, it is very hard to adhere and the 
bivalve of byssus adhesion adheres in large quantities as a result, underwater suspended matter will be 
removed effectively and the shellfish which needs a fixed area for adhering [ sea squirt / acorn shells, 
sponge, ] to this will be purified by these bivalves of a lot of. And nitrogen and a lot of bivalves which 
absorbed Lynn are easily recoverable by pulling up the string-like object to which the bivalve adhered 
from the water. And it becomes possible to use effectively the bivalve which grew by the component of 
this suspended matter as feed, a fertilizer, etc. In addition, a mussel, a little cockoo guy, a mother-of- 
pearl, AZUMANISHIKIGAI, a clo carp lice guy, SHIROCHOUGAI, zebra muscle, 
KAWAHIBARIGAI, etc. correspond to the bivalve of byssus adhesion, i.e., a bivalve with the function 
which takes out a byssus to the outside of the body, and fixes its body to an affix-ed. 
[0005] Distributed yarn is the yarn of the 0.05-2-millimeter size for twining the byssus of a bivalve 
easily, and the polymeric materials (biodegradable plastic) which have biodegradability, and other 
nature or a synthetic ingredient can be used. A biodegradable plastic means plastics which is 
decomposed by the microorganism by natural environment, for example, aliphatic series polyester, a 
polysaccharide, polyamino acid, a polyether, polyvinyl alcohol, etc. are included, furthermore, the 
Zoogloea bacteria and a denominator ~ autotrophic bacteria Alcaligenes While eutrophus accumulates 
poly-beta-hydroxybutyric acid (PHB) as energy storage matter from saccharine material and this PHB 
has biodegradability, it is the thermoplasticity which melts around 1 80 degrees C, and since melting 
shaping is possible for a film, a container, fiber, etc., it is contained in the biodegradable plastic which 
also says these to this invention. The whole forms the above distributed yarn in annular [ without the 
start edge and termination ] (the shape of a loop formation), and you may make it the byssus of the 
adhering bivalve not slide it down easily. By this, omission of the bivalve held at a string-like object can 
be prevented effectively. Moreover, a biodegradable plastic can also constitute said string-like object. 
[0006] The bivalve which was made to carry out the food intake of the suspensibility organic substance 
which took in nitrogen and Lynn, and was grown up can be pulled up at a suitable stage, can process 
tempura processing etc. depending on remaining as it is or the case, and a bivalve can also be used for it 
as feed or a fertilizer. Since crushing processing etc. can be applied as it is without separating the string- 
like object to which the bivalve adhered when especially a biodegradable plastic constitutes a string-like 
object, it can process efficiently, without producing excessive trash. The bivalve of byssus adhesion is 
good also as a mussel. In this case, the mussel which was especially excellent in fertility, a flavor, etc. is 
applied, and purification of an efficient water area and a deployment of the collected mussel can be 
realized. 
[0007] 

[Embodiment of the Invention] Then, referring to the attached drawing, it explains per gestalt of the 
operation which materialized this invention, and an understanding of this invention is presented. The 
conceptual diagram which explains the purification approach of of the seawater or fresh water which 
drawing 1 requires for the gestalt of 1 operation of this invention here, The explanatory view of the 
graph with which drawing 2 shows the relation between the amount of bivalve growth, and a rope 
suspension period, and the string-like object which was able to hang drawing 3 all over seawater, The 
graph with which drawing 4 R> 4 (a) and (b) show the relation between cell density breeding 
underwater in the explanatory view of a baiting experiment and a control experiment and drawing 5 and 
elapsed time, respectively, drawing 6 (a), and (b) are graphs which show the relation between elapsed 
time, breeding underwater nitrogen concentration, and the Lynn concentration, respectively. 
[0008] With reference to drawing 1 , the flow of the whole is explained about the purification approach 
of of the seawater or fresh water concerning the gestalt of 1 operation of this invention. As shown in 
drawing 1 , in the ocean space of the coast contiguous to an industrial area, the industrial liquid waste 
and domestic wasted water which include nitrogen and Lynn through every year are flowing through a 
river, sewerage, etc. For this reason, in such a water area, a lot of organic suspended solids which make 
the origin industrial liquid waste and domestic wasted water are contained, the animals-and-plants 
plankton which makes this a nutrient breeds, and it is easy to generate red tide in it. And when such an 
organic suspended solid precipitates to the seabed and is accumulated as organic sludge, oligoaerobic 
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water mass will be made to appear and eutrophication will advance in the water area of this 
neighborhood. Then, many string-like objects 10 which have distributed yarn are prepared first, and the 
end of a string-like object 10 is connected with buoy 1 1 grade, and it hangs on such a water area and is 
made to hold in the gestalt of this operation, then, the mussel 12 which is an example of the bivalve of 
byssus adhesion should be involved the byssus in distributed yarn - it is fixed to******** 10. The food 
intake of the underwater suspensibility organic substance can be carried out to this mussel 12, and 
nonuniformity SAKIGAI 12 can be cultivated. The underwater suspensibility organic substance is 
removed by the mussel 12 by this, and underwater purification can be performed broadly and efficiently 
by it. and this grown-up mussel 12 is pulled up from the water the whole string-like object 10, and it 
collects ashore, and remains as it is - or it is processed, and edible can be presented with this or it can 
also utilize as livestock feed or a fertilizer for agriculture. 

[0009] Hereafter, the meaning in the gestalt of this operation is explained still more concretely. The 
ocean which occupies about 70 percent of earth surface area is the final attainment location of the land 
origin matter, and is used as a saucer with the receptiveness of infinity until now. The environment gets 
worse and it is becoming impossible to fully play the functional role which this Kurumi ** has with 
development of the civilization by human beings. The natural value which the ocean has has received 
the pressure from two physical and chemical fields originating in human activities. It specifically 
reclaims land from the pressure from a physical field, it points out that the high flat and high natural 
coast of productivity disappear by the manmade island, the harbor structure, the seashore structure, a 
nursery, etc., and the pressure from a chemical field points out that the inflow of the earth and sand 
which are the land origin, the nutritive salts, the organic substance, etc., etc. causes generating of red 
tide, oligoaerobic water mass, seawater damage, etc., etc. owing to. Thus, although there is the approach 
of trying environmental restoration to one of the purification techniques of the polluted ocean space 
using the ecological property of a living thing, a microorganism is mainly used for this in many cases, 
and there are few examples using a comparatively large-sized living thing. With the purification which 
can originally be set automatically, it is realized by the food chain on the basis of the putrefaction 
decomposition by the microorganism. Since comparatively large-sized living things, such as a mussel 
and a KOUROENKAWA skylark guy, grow quickly considering the organic suspension particle in 
phytoplankton or seawater as food, by making these large-sized living things consume ashore as food, 
feed, and a fertilizer, consider as a part of a food chain, it is made to function, and it is thought that water 
quality purification can be urged. 

[0010] Then, in the gestalt of this operation, the approach of environmental restoration of using the 
ecological property of byssus adhesion bivalves, such as a mussel and a KOUROENKAWA skylark 
guy, was tried by making ****** of Kitakyushu, Fukuoka into an object water area. Although this bay 
was cut and a part of bay had become an inanimate object zone with advance of water pollution, as a 
result of performing cures against water quality purification, such as sewerage maintenance and 
industrial-liquid-waste regulation, after that, the water quality is a water area where many living things 
which are improved sharply and contain a mussel and a KOUROENKAWA skylark guy are returning. 
However, the industrial liquid waste with which it contained a lot of nutritive salts 190,000-3 00,000m 
although the river water with which current included city life wastewater with **** of 1.2km and the 
depth of 13km to the narrow inner bay flowed to order called 3/day and was regulated flows, the inside 
of the bay is still in a supernutrition condition, and the present condition is that red tide and oligoaerobic 
**** have occurred. On the other hand, a mussel is the maximum dominant suitable for the culture in 
****** etc., and it was possible to return an ocean space environment to a healthy condition more 
efficiently by making it the form which human beings, such as food or fertilizer, can use, and collecting. 
[001 1] (On-site water quality investigation) Water quality investigation was first conducted over [ from 
April, 1996 to September, 1997 ] one year and five months by having made the ocean space near [ in 
******] a ****** place pier applicable to investigation, and transparency, water temperature, salinity, 
dissolved oxygen concentration, chlorophyll a concentration, etc. for every depth of water were 
measured. When seen about the vertical distribution of water temperature, the difference by depth of 
water was not seen [ be / it / under / observation period / leading ]. The both highest water temperature 
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in 1997 was recorded in August in 1996. The water temperature in August, 1997 had exceeded 28 
degrees C to near a middle lamella to the water temperature in August, 1996 having been less than 28 
degrees C except for the pole surface. Although it applied in January - February, 1997 and the minimum 
water temperature was observed, it did not become 10 degrees C or less. When seen about the vertical 
distribution of salinity, low salinity called 25.2psu(s) was observed by 25.71psu(s) and the surface in 
September, 1997 on the surface in June, 1996. Moreover, although the stratification of salinity was 
observed also in June, 1996, and salinity became high slightly in connection with depth of water 
increasing the other moons, the remarkable difference in a surface and a bottom layer was not seen. 
Most change of the dissolved oxygen concentration by depth of water was not seen through all 
investigation periods, and oligoaerobic **** in a summer etc. was not checked. When the vertical 
distribution of chlorophyll a concentration was seen, the remarkable increment in chlorophyll a 
concentration was observed from July to August in both 1997 in 1996. During the observation period, it 
was a middle lamella in August, 1997 that whose chlorophyll a concentration was the highest, and they 
were 63microg / liter. Then, it decreased rapidly and became 14microg / liter in September. The same 
inclination was shown also 1996, and in the surface in August, 1996, although it was 51microg / liter, it 
had become 12microg / liter in September. During the observation period, it was a middle lamella in 
December, 1996 that whose chlorophyll a concentration was the lowest, and they were 0.1 Imicrog / 
liter. 

[0012] (Dominant foulings investigation) Investigation about an adhesive living thing which carries out 
dominance for every depth to the bottom of such an environment was conducted. Here, by making into 1 
ream what connected with Vinylon 12 Cremona S ropes which are synthetic-resin materials, such as mix 
spinning of polyester, the quality of the material of the die length whose one is 50cm hung a part for 6 
reams from the surface of ocean space to the seabed, and took this up at a rate of 1 ream every month in 
April, 1996. After measuring the total wet weight of the taken-up rope, all affixes were stripped off, and 
while identifying the dominant adhering to per rope, the wet weight etc. was measured. In addition, 
about the mussel which was carrying out dominance notably in the observed foulings, a 
KOUROENKAWA skylark guy, and SHIROBOYA, the quantum of the amount of total organic carbon 
(TC) contained all over the body tissue, the total amount of organic nitrogen (TN), and the total amount 
of organic phosphorus (TP) was performed. About TP, colorimetry was carried out by the molybdenum 
blue method, using a Yanagimoto MT-3 mold CHN coder about TC and TN. 
[0013] Consequently, when aging of the affix wet weight of the whole (No. 1-12) rope was seen, it 
increased, whenever it ran after the moon, and became the maximum of 17kg in October (immersion 
period six months). Moreover, it became ten sorts also about the genus of the adhering dominant in 
October. The living thing kinds observed by identifying dominant about a total of six of rope No.l, and 
3, 5, 7, 9 and 1 1 were a mussel, a KOUROENKAWA skylark guy, a little cockoo guy, a common 
oyster, TATEJIMA acorn shells, U.S. acorn shells, KATAYUUREIBOYA, Hydrozoa, polychaete, 
crustacean, etc. Moreover, the amount of CNP(s) contained all over the body tissue was measured about 
a mussel, a KOUROENKAWA skylark guy, SHIROBOYA, and Hydrozoa. The CN ratio contained in 
per dry weight of these dominant was mostly in agreement, it was Hydrozoa that whose rate of the 
amount of P to the amount of CN(s) was the highest, and it was SHIROBOYA that was the lowest. On 
the other hand, it was a KOUROENKAWA skylark guy's body that had most the amounts of C and the 
amounts of N per dry weight, and they were 437 mgC/g (dry weight) and 95.4 mgN/g (dry weight), 
respectively. It was 21.0 mgP/g (dry weight) in Hydrozoa that had most amounts of P per dry weight. 
When the amount of CNP(s) contained in the inside of the body of SHIROBOYA was considered except 
for the shell of a bivalve, it was the lowest in all. 

[0014] Based on these things, comparison examination was tried about the kind which can collect CNP 
(s) most efficiently in an actual site. Consequently, SHIROBOYA is 1.5 of a bivalve, when it converts 
into the amount of C, although about 5 times as much biomass as a bivalve was shown. It is about 0.5 
when it will convert into about 1.1 times and the amount of P, if it converts into twice and the amount of 
N. It turned out that it doubles and it turned out that the recovery of CNP by the bivalve is more more 
efficient. Hydrozoa was considered that it is difficult that there are comparatively few standing crops or 
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considering having carried out dominance only in the summer to use this intentionally and artificially as 
application to environmental restoration. From the above thing, when the environmental restoration 
using foulings was tried in ******, it was thought most efficient to use a mussel and a 
KOUROENKAWA skylark guy. 

[0015] (Bivalve adhesion experiment investigation) Bivalve adhesion experiment investigation was 
conducted a total of 3 times from February, 1997 to September from April, 1996 to September from 
April, 1995 to October alongside the ****** place pier of ******. As for the 1995 fiscal year, as for the 
Cremona S rope (50cm) and the 1996 fiscal year, as an adhesion base which is the example of a string- 
like object, the quality of the material used the rope (50cm) equipped with the distributed yarn made 
from a vinylidene chloride for the Green care-of-health network (50cm long, 15cm wide) which is 
Cremona in the 1997 fiscal year. As shown in drawing 1 , the adhesion base was stuck on a part for a 
management (zero to 50 cm), and the lower layer part (100 to 150 cm), and what attached the buoy in 
this was installed. This equipment was pulled up out of seawater at 1 time of a rate every month, and it 
collected one bases from the upper layer and a lower layer at a time, respectively, and the mussel and 
KOUROENKAWA skylark guy who have adhered were stripped off, and measurement of a population 
and husks length was performed. Moreover, in order to clarify the bivalve biomass which newly adheres 
in the investigation in the 1996 fiscal year every month, after doing the activity which attaches a new 
network in the upper layer and a lower layer, equipment was made to dip all over seawater again. The 
newly attached networks were collected by the end of the next month, and did the same activity. 
[0016] Thus, as a result of investigating about the adhesion stage of a mussel, the adhesion individual 
was checked in May - July. The upper layer and a lower layer have most June, and the number was 300 
individuals and 144 individuals, respectively. The individual to which the upper layer and lower layers 
are only 2 individuals, and the population which adhered in July will adhere by October after it was not 
seen at all. Moreover, when seen about the KOUROENKAWA skylark guy, the individual which will 
newly adhere in seven - October was checked. The upper layer and a lower layer had most August, and 
the number was 2236 individuals and 3180 individuals, respectively. Next, the biomass (wet weight) of 
the mussel which adhered to per the rope and network using the husks length of the mussel in ****** 
and the relational expression of wet weight was computed. Consequently, the biggest biomass was 
shown in the investigation in the 1995 fiscal year in July, and it was 0.07kg in 0.24kg and a lower layer 
in the upper layer, if it sees about the investigation in the 1996 fiscal year — a vertical layer — October ~ 
each maximum - it became 2.06 kg/net and 1 .04 kg/net. if it sees about the investigation in the 1997 
fiscal year a vertical layer - August ~ each maximum - it became 7.81 kg/rope and 4.69 kg/rope. On 
the other hand, in the investigation in the 1996 fiscal year, comparatively big biomass was shown about 
the KOUROENKAWA skylark guy. In addition, it is pointed out that that the larva of a mussel is 
established does not react to a chemical, but the physical configuration has been a conclusive factor and 
likes the matter with a fibrous larva rather. Moreover, since it was thought that the fibrous matter could 
control adhesion of competition kinds, such as a common oyster which likes a comparatively hard 
adhesion base, and Balanomorpha, the rope equipped with the distributed yarn made from a vinylidene 
chloride from the 1997 fiscal year was used as an adhesion base. Thus, big biomass was able to be made 
to adhere by leaps and bounds by adjusting the structure and the injection stage of an adhesion base in 
the 1997 fiscal year. 

[0017] Moreover, the result of the example performed by changing the quality of the material of the 
string-like object to be used in addition to the above-mentioned bivalve adhesion experiment is shown in 
drawing 2 . Here, the quality of the material measures the wet weight of growth per unit length of the 
biomass by which adhesion formation is carried out at each (g/m), i.e., the amount of a bivalve, every 
month using the Cremona S rope which used the synthetic-resin material which is the mix spinning with 
Vinylon and polyester etc., and the rope which consists of a product made from a biodegradable plastic. 
As shown in drawing 3 , a path is formed annularly [ each distributed yarn 21 ] moreover to the whole 
by 0.01 -1mm and die length having the distributed yarn 21 of a large number which are 50-500mm, and 
the rope 20 which consists of a biodegradable plastic which is an example of a string-like object has 
structure bundled by the body of a rope. And the upper limit of the rope 20 which can be hung 
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underwater is connected with a bupy 1 1 through the upper delivery rope 22, and a lower limit grants, it 
connects with a rope 23 , respectively, and the weight which is not illustrated if needed is being fixed to 
the grant rope 23. It is constituted by this so that many ropes 20 may not become entangled mutually, 
since distributed yarn is annularly formed while being able to improve the selection adhesion over 
biomass, especially a mussel when the rope 20 which consists of a biodegradable plastic is used, as 
shown in drawing 2 , it understands that omission of the adhering bivalve are prevented, and the amount 
of biomass can be boiled markedly and can be made to increase as compared with the case where the 
Cremona S rope is used. 

[0018] (Baiting experiment) Then, in order to evaluate the effectiveness of the environmental 
purification by organisms, such as such a mussel, the following baiting experiments were conducted in 
the laboratory. The baiting experiment was conducted about the mussel for the purpose of estimating the 
baiting rate for every husks length of the, nitrogen, and the photosynthetic ratio about Lynn (N, P). In 
the tank 30 made from an acrylic which consists of volume of 31. as shown in drawing 4 (a), it supplied 
one individual of mussels 33 at a time as S, Ml, M2, LI, and L2 for every husks length, respectively. In 
addition, many points shown in drawing 4 (a) and (b) show the vegetable plankton used as food. Next, 
the constant-rate ****** thing was poured distributively for the diatom which carries out dominance to 
the natural seawater filtered with the filter of 0.45 micrometers of apertures by ****** of a summer as a 
food living thing in each tank as breeding water for an experiment. Moreover, the tank 30 into which the 
mussel 33 was put, and the tank 34 of only a food living thing were considered as control, and it 
adjusted using aeration equipment 35 so that all these tanks 30 and the food particle in 34 might not 
precipitate. In addition, signs 3 1 and 32 show an Erlenmeyer flask and a funnel. 
[0019] Thus, after installing, under the conditions of water temperature 20 (degree C) and an 
illuminance 370 (lux), after the mussel 33 carried out opening, the reduction rate of breeding underwater 
POC (particle voice organic carbon) was measured over 48 hours, and the baiting rate for every husks 
length as represented and shown in drawing 5 was found. Furthermore, the decrement of the suspension 
particle in 48 hours was made into the amount of baiting from 0 hour, and the photosynthetic ratio was 
computed as what was assimilated by the mussel 33 from 0 hour in the decrement of TN in [ whole ] the 
tank 30 in 48 hours (total nitrogen), and TP (total phosphorus). In addition, since it was changing while 
the POC concentration in a site was 50-200microM, the reduction rate of POC in this range was used as 
a baiting rate. It turns out that the cell density in drawing 5 shows the consistency of phytoplankton, 
drawing 6 (a) and (b) show the nitrogen concentration and the Lynn concentration corresponding to this, 
and each concentration decreases with that of the passage of time here. When estimating a baiting rate 
from the reduction rate of a suspension particle like this experiment, the value changes with grain 
density. Therefore, the average of the baiting rate to the grain density seen on the spot was used as a 
baiting rate for every husks length. Moreover, it asked for the photosynthetic ratio of a mussel by ** 
which measures directly the amount of baiting, and the amount of elimination. When all also of 
breathing and the thing consumed with metabolizable energy should be assimilated, the average 
photosynthetic ratio of a mussel was [ Lynn (P) of carbon (C) ] 1% 36.0% with nitrogen (N) 39.6%. 
[0020] Hereafter, based on these experimental results, the purification approach of of the seawater or 
fresh water using a bivalve is considered. Since a mussel takes in the food particle in seawater efficiently 
under a plankton consistency equivalent to red tide (1.5 to 5x1.6 Cells/milliliter), there is effectiveness 
to purification of the seawater. In order that the mussel which adhered to the rope in ****** might 
estimate what kind of function is achieved, the on-site model was created based on the result about 
August, 1997. First, it is 1 to the box which consists of seawater of 5m of every direction, and the depth- 
sounding lm (volume 25m3) volume in August, 1997. It is assumed that the rope of a book was put in. 
Although the nutritive salts by which a load is carried out to ****** are summarized independently, 
DIN serves as 2.24 g/day and, as for the nutritive salts by which a load is carried out to this box, DIP 
serves as 0.16 g/day from a volume ratio with the whole ******. The basic production rate per this box 
in August estimates that they are 24.9 gC/day. Although the baiting rate of a mussel used the average 
value of the baiting rate per rope in July - August, this value was computed as that food particles do not 
run short locally in a box. The value acquired from the experiment was used about the photosynthetic 
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ratio and the rate of elimination. 

[0021] The baiting rate of the mussel per [ which was obtained from this experiment ] rope Photic zone 
25m2 in depth of water 0-lm It results in it being equal to the primary production rate of a hit. Since it 
was carried out with depth of water 0-lm, it sets to and about 72% of the primary production in 

near the ****** place pier of ****** is 2 the sea surface area of 25m. It was calculated when hanging 
one rope to the hit, and growth of the phytoplankton per unit area was pressed down 72%. Moreover, in 
spite of having made quick [ a proliferation rate ] the diatom which is the cause kind of red tide observed 
in this experiment as compared with the dinoflagellate and other phytoplankton which are known as 
harmful red tide plankton, since the mussel had a baiting rate to the extent that growth of **** is pressed 
down, when it was except the red tide plankton which does direct damage to a mussel, it was suggested 
that it is removable to the inside of a short time. 1 calculated from the whole ****** and the volume 
ratio of a box on the other hand Sunny DIN and a DIP burden are 2.24g and 0.1 6g, respectively. When 
the amount of assimilation per rope was computed, it became 1.57 g/day by N and became 0.26 g/day 
from the baiting rate and photosynthetic ratio of the mussel called for from the experiment by P. By N of 
the amount by which a load is carried out to a box, 70.1%, by P, this is 163% and can be said to have 
suggested the effectiveness of the environmental restoration using the mussel in ****** on the 1st. 
Moreover, about the stools of a mussel, it is pointed out that the enterobacilli which symbioses to the 
inside of the body involves, and decomposition is promoted, and it is considered that the effect which it 
has on a submarine deposit because a suspension particle passes a mussel is also mitigated. In addition, 
although those stools deposit in the seabed with a bivalve since a bivalve carries out stools in fact, these 
stools have the description which is easy to be decomposed into bacteria, and since nitrogen and Lynn 
are carried out only for the part the bivalve grew up to be as a result from seawater or fresh water, 
purification of seawater or fresh water will be performed effectively. 

[0022] As mentioned above, although the gestalt of operation of this invention was explained, all of 
modification of the conditions which this invention is not limited to the gestalt of this operation, and do 
not deviate from a summary are the applicability of this invention. For example, in the gestalt of this 
operation, although the example which purifies seawater using the bivalve of the class which is adapted 
for seawater was explained, it is also possible to purify fresh water using the bivalve which is adapted 
for fresh water. Moreover, although the example which hangs a rope underwater was shown as a string- 
like object, reticulated or a thing which it constitutes in the shape of a network, and makes the adhesion 
consistency of the bivalve adhering to this increase can also do the whole combining many string-like 
objects which have distributed yarn. 
[0023] 

[Effect of the Invention] Since the string-like object equipped with much distributed yarn all over 
seawater or fresh water is hung, it can be stabilized and a bivalve can be made to hold over a long period 
of time in the purification approach of seawater according to claim 1 to 5 or fresh water in this 
condition. And since a bivalve is made to adhere to distributed yarn so much alternatively, the food 
intake of the floating suspensibility organic substance is carried out and it is made to grow up While the 
underwater suspended matter containing Lynn and nitrogen does not give a damage to the living thing 
which a food intake is carried out, and does not give a load to an environment, but lives with the bivalve 
again but is removed easily and efficiently By pulling up the string-like object to which the bivalve 
adhered from the water, a lot of bivalves can be collected easily and the grown-up bivalve can be 
effectively used as feed, a fertilizer, etc. 

[0024] Especially, since distributed yarn is annular in the purification approach of seawater according to 
claim 2 or fresh water, omission of the bivalve which the byssus of the bivalve adhering to distributed 
yarn does not drop out easily, and is held at a string-like object can be prevented effectively. In the 
purification approach of seawater according to claim 3 or fresh water, since the string-like object 
consists of a biodegradable plastic, while it can make adhesion of the bivalve of byssus adhesion easy, a 
string-like object remains for a long time by the environment, and it does not do damage to an 
ecosystem. The bivalve which was made to carry out the food intake of the suspensibility organic 
substance, and was grown up is pulled up at a suitable stage, and in the purification approach of 
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seawater according to claim 4 or fresh water, since it is processed and a bivalve is used as feed or a 
fertilizer, when especially a biodegradable plastic constitutes a string-like object, crushing processing 
etc. can be applied as it is without separating remaining as it is or the string-like object to which the 
bivalve adhered, and it can process it efficiently, without producing excessive trash. In the purification 
approach of seawater according to claim 5 or fresh water, since the bivalve of byssus adhesion is made 
into the mussel, the mussel which was especially excellent in fertility, a flavor, etc. is applied, and 
efficient purification of a water area and a deployment of the collected mussel can be realized. 



[Translation done.] 
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